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REMARKS 

INTERVIEW BEFORE ACTION ON THIS AMENDMENT 

In view of the extended prosecution of this application and health of the 
applicant, the applicant respectfully requests that after review of this annendment and 
before any action thereon, a personal interview with the Exanniner and the Examiner's 
supervisor be schedule at a mutually acceptable time. The applicant has a health 
condition which does not allow him to travel, however, the undersigned is available 
except between September 7 and September 20, 2004. 

Your cooperation to complete the expedited prosecution to issue is sincerely 
requested. 

The interchange of two 37 C.F.R. 1.116 amendments. Advisory Actions and 
telephone conferences relating thereto has created a record which leaves the applicant 
with challenges as to how to conclude this prosecution with allowed claims to which the 
applicant is truly entitled. 

The Office Action dated March 23, 2004, appears to address the second 37 
C.F.R. 1.116 amendment; yet, the Advisory Action dated February 25, 2004, states that 
the 37 C.F.R. 1.116 amendments were not entered. This same Advisory Office Action 
stated that claims 20-21, 26, and 27 were allowed as did the Advisory Office Action of 
December 23, 2003. It is believed that the Supervisory Examiners, Glenn Caldarola 
and Gregory Vidovich, intended to allow these claims in the form of the first 37 C.F.R. 
1.116 amendment dated November 17, 2003. 
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At this point, all claims are again rejected, and the Examiner has continued to 
assert substantially the same arguments in support of the rejections as those presented 
in the Office Action dated April 22, 2003, and in the now withdrawn Final Rejection 
dated September 17, 2003. 

Applicant very much appreciates the courtesy and consideration shown his 
attorney in the course of the telephone conferences with the Examiner and with 
Supervisory Examiners Gregory Vidovich and Glenn Caldarola when the Examiner was 
not available. Withdrawal of the final rejection and reopening of the prosecution in the 
present application is also deemed essential and is much appreciated. 

Claims 20, 21, 26, and 27 now appear essentially as in the first C.F.R. 1.116 
amendment dated November 17, 2003. 

Claim 27 has been simplified somewhat but is essentially the same form as 
previously allowed in meaning as previously. 

As a result of all the above, applicant is proceeding on the basis of amending the 
claims as they appeared on the amendatory paper dated July 21 , 2003, but overcoming 
such comments and rejection in the recent Office Action. 

Claim Rejections - 35 U.S.C. 112 
Claims 1-10 were rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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In claims 1 and 10, the recitations of 

a) "a shaft attachnnent surface" and 

b) "weight member support extends from the shaft attachment surface" 
was considered by the Examiner as inaccurate and indefinite. Applicant agrees that the 
claim calls for a shaft attachment surface but disagrees with the Examiner in the second 
respect, since the second quotation underlined above is not found in claim 1. 

In the interest of expediting this prosecution, both of the phrases a) and b) are 
now not present in either claim 1 or 10, as amended. It is, therefore, respectfully 
requested that the rejection of claims 1 and 10 in paragraph 1 under 35 U.S.C. 112 be 
withdrawn. 

Applicant has amended claim 1 such that, after reciting the clubhead "body", and 
"a rear side" of said body that the weight member support extends "rearwardly from said 
rear side of said body". This is believed to be totally accurate and also eliminates 
reference to a "shaft attachment surface" which appeared in the second proposed 37 
C.F.R. 1.116 amendment. The claim has also been amended to recite "each end of 
said weight member being unsupported at its ends and cantilevered from its attachment 
to said support", as clearly shown in Figs. 1 and 3. 

As shown in the drawings, particularly Figs. 1-3, and to provide clear support in 
the specification for the well-established term "cantilevered", the specification has been 
amended on page 7 at lines 10 and 12 to include this term. 

In Webster's New Collegiate Dictionary, copyright 1976, "cantilever" is defined as 
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"a projecting beam or member supported at only one end". 

In Analysis and Design of Steel Structures by Fuller and Kerekes, copyright 
1936, D. Van Nostrand Co., a cantilever beam is defined as "a beam supported and 
fixed at only one end is a cantilever beam". Copies of these authorities are enclosed 
herewith as Exhibits E and F. 

This cantiievered structure is, of course, obvious from both the original 
description and the drawings, so there should be no question of new matter. The 
accompanying declaration of Dr. Robert Brodsky further establishes that "cantiievered" 
is scientifically the well-known term for structures of this type; Brodsky Declaration 
1110(b). 

Claim 10 has been amended to depend from claim 1 and now recites that "said 
weight member support extends above and to the rear of the top surface of said body". 
The "shaft attachment surface" is no longer recited. This change is also appropriate 
since the actual location of the shaft, unlike all of the references cited, is not required to 
be at any particular location. See Dr. Brodsk/s declaration, HI 0(c). 

It is believed that any indefiniteness ascribed to claims 2-9 was based on 
independent claim 1 and that such asserted indefiniteness is avoided with the above- 
described changes to claim 1 . 

This rejection of these claims, 1-10 under 36 USC 112, should, therefore, be 
withdrawn. Such action is respectfully requested. 
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Claim Rejections 35 U.S.C. §103 

Claims 1-7, 9-10, 14-15, 17-18. 20-22, 24, 26-27, and 33-34 were rejected under 
35 U.S.C. 103(a) as being unpatentable over Paquette (5,308,069). It is noted that the 
Examiner has applied Paquette in essentially the same way and with essentially the 
arguments presented in the withdrawn final Office Action dated September 17, 2003. 

As to claims 1-2, 6, 10, 14, 15, 20, 24, and 33-34, the Examiner asserted that it is 
"an obvious matter of design choice" whether a weight is supported at both ends, or the 
weight is supported at its center with each end of the weight free to move. A rejection 
based upon the Examiner's or the Board's conclusion of modification of the prior art 
structure, untaught by the prior art, is held unwarranted particularly in the face of 
applicant's showing in In re Chu 36 USPQ2d 1089 @ 1094,5 (CAFC) 1995, copy 
enclosed as Exhibit G. The rejection is contrary to the plain language of the claims and 
sound engineering principles. See Declarations of 

Dr. Robert Brodsky, particularly paragraph 10 

Mr. Kent Brown and Dr. Tim Somerville 
of the Professional Golfers Career College, 
the entire letter' and 

Mr. James Olliff, Engineer, 
Particularly, paragraphs 7-9, 16 and 21 
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Of his declaration and his Exhibit A. 
These declarations are attached hereto and incorporated by reference as 
Exhibits A, B, and C, to this amendment, respectively. 

Declarations Summarized 

Declaration of Dr. Robert F. Brodskv 

In support of the above, applicant has enclosed a Declaration of Dr. Robert 
Brodsky, whose qualifications are set forth in the accompanying declaration. With 
knowledge of golfing and of mechanics, Dr. Brodsky concludes that the applicant's 
putters are fundamentally different from that of Paquette. The shaft mounting bight 30 
of Paquette's putter without free ends is inherently incapable of providing compensating 
inertial moments about the club shaft as does applicant's putter. He states that the two 
putters are fundamentally different and "neither one could or should be considered to 
support the other as merely choices in design". 

Declaration of James W. Olliff 

Applicant has also included a declaration of James W. Olliff whose qualifications 
are included in his declaration. Mr. Olliff describes the testing which he did to determine 
the acoustic characteristics of applicant's putter. The audible differences in the sound 
resulting from striking a ball at the toe, at the center, and at the heel of applicant's putter 
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clearly show up in graphs reflecting acoustic responses from striking the ball at the toe 
and the heel, as compared from striking the ball at the center. These graphs 
demonstrate that the T-shaped weighted member is definitely a resonant structure. 

As a result of his testing, Mr. Olliff concludes that applicant's T-bar putter and the 
putter shown in the Paquette patent are structurally and operationally different. 

Joint Declaration of Kent J. Brown and Dr. Tim Somerville 

Mr. Brown and Dr. Somerville state in the letter accompanying their declaration 
that they are familiar with applicant's T-bar putter, that they have tested it, that they 
experienced the different sounds when a ball was struck toward the toe or heel as 
contrasted with the sounds when the ball was struck at the sweet spot. 

In their professional experience in golf and in the golf industry at the time of their 
tests, they had never seen anything in the field that is the same or similar to applicant's 
T-bar putter. They also stated that they had reviewed the Paquette patent and that they 
had never seen or heard of such a putter on the market and, based on their experience, 
no one looking at the Paquette patent would associate it with the T-bar putter concept or 
design. 

Their opinions, all requested and given freely, cannot be disregarded in 
compliance with Graham v. John Deere 383 U.S. 1 (1966). 148 USPQ 459), as to 
factors which must be considered to support a conclusion of obviousness. The further 
evidence of immediate recognition of the novelty of this invention and copying and 
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success by others as indicated by the Declaration of Mr. Brown and Dr. Somerville, and 
the declaration of the inventor, Mr. Finn, in his declaration and attachments of 
November 14, 2003, submitted with the amendment under 37 CFR 1.116 on November 
17, 2003 all support evidence of nonobviousness and commercial success of this 
invention. An additional copy of Mr. Finn's declaration is enclosed herewith as Exhibit D 
to insure its availability and consideration by the Examiner. 

Applicant, of course, disagrees that the clearly-defined structure of the laterally 
extending free end rear weight or "T-bar" results from an "obvious matter of design 
choice". 

Paquette addresses a problem presented by center-shafted putter, and so 
Paquette seeks to convert a single-point shaft connection to a spread out two-point 
connection which brackets the sweet spot. Applicant ignores the topic of wanting a 
balanced handle shaft connection, and proceeds along a different path to provide novel 
and unobvious weight structures which improves putter performance. 

The Examiner has Mischaracterized the Paquette Reference 

The Examiner has repeatedly referred to Paquette's bight portion 30 of his shaft 
attachment bar 28 as a "weight". The purpose of Paquette's bar 28 is to provide a 
means of attaching shaft 26 to the head 12 using a spaced two-point connection of a 
putter shaft to a putter clubhead. Shaft 28 is attached to a block 38, which is secured to 
bight portion 30. The force from shaft 28 is transferred through bight portion 30 to the 
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legs 32, 34 and into the head 12. The spacing of legs 32, 34 about two inches apart is 
said to reduce the "dispersion rate" when the golf ball is hit somewhat off the "sweet 
spot". 

Nowhere in Paquette's specification is bight 30 referred to or characterized as a 
"weight". In describing the weight distribution of a head 12 as 30% at the toe and heel 
portions and 40% at the central portion, the weight of the shaft attachment bar 28 is 
simply lumped into the 40% of the central portion. Were the weight of bight portion 30 
of concern, as a weight, this surely would have been spelled out in detail. Actually, 
Paquette states that his putter is "approximately 10.3 ounces, while the weight of 
conventional putters is 11 to 11.3 ounces (Col. 3, lines 16-19), so the weight of his 
entire putter is less than average. This is a teaching away from the applicant's 
invention. 

Thus, the Examiner, by use of hindsight, has mischaracterized Paquette's 
element 30 as a weight, which is fundamental to the Examiner's lack of appreciation of 
the patentability of applicant's claims. 

Claim 1 - Rejected as unpatentable over Paquette, the Examiner asserting that it is "an 
obvious matter of design choice whether a weight is supported at both ends, or the 
weight is supported by a single central support member". The Examiner' conclusion is 
premised upon a mischaracterization of Paquette's disclosure and is unsupported by 
any showing and opposed by the enclosed declarations of four experts in the fields of 
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engineering and golf. 

It is also clear that Paquette's end supports 32. 34 for bar 30 do not constitute "a 
weight member being supported at its center" with "each end of said weight member 
being cantilevered from its attachment to said support". This plain language is believed 
clear and recites sound engineering and distinguishes over Paquette. 

Paquette's attachment bar 30 is not "supported at its center" nor is "each end of 
said weight member cantilevered from its attachment to said support", as recited in 
claim 1. The suggestion that because Paquette has no supports under the ends of 
bight 30 and that Paquette has a weight member whose ends are unsupported is 
creative but totally unsupported by the teaching of Paquette. Legs 32, 34 clearly 
support the ends of bight 30 from the front . If the ends of bight 30 were unsupported, 
the putter would fall apart and be inoperative. 

Claim 1 , as amended, is believed clearly allowable over Paquette. 

Claim 2 - Rejected on Paquette, the Examiner again asserting that it is "a mere matter 
of design choice" as in rejection of claim 1 . 

Claim 2 is believed allowable because it is dependent upon allowable claim 1 
and because Paquette's supports and attachment bar are clearly not T-shaped "and 
cantilevered from the point of attachment of said support to said body", as now claimed. 
A "T" is not a "U" and a reduced weight putter is not a rear T-weighted putter. 

Claims 3 and 4 each contain all the limitations of claim 1 and as such are 
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believed to be allowable as they define the applicant's preferred embodiment and 
produce the dynamic action unique to the applicant's invention and further define over 
any structure fairly suggested by Paquette. 

Claim 5 was rejected on Paquette, supported also by the Examiner's assertion that it is 
"a mere matter of design choice" as in the rejection of claim 1 . 

The Examiner also states, as to claims 5 and 27, that "it would be obvious to 
have the claimed support member with sufficient extension to facilitate the attachment 
of the elongated cylindrical weight"; that assertion is fatally flawed for several reasons. 

First, it is based on a hindsight view of Paquette, which wrongly regards 
Paquette's element 28 as a weight. Inasmuch as Paquette never refers to element 28 
as a "weight", the motivation to regard it as a weight can come only from applicant's 
disclosure and claims. 

Second, the basis for the improper assertion ("to facilitate the attachment of the 
elongated weight member") has no parallel in Paquette and clearly is based on 
applicant's disclosure. 

Third, rejections are to be based on evidence, and the Office may not gloss over 
a material lack of evidence with a simple and unfounded assertion of obviousness. In re 
Chu, supra. The claimed "support length" is entirely different from that of Paquette. In 
the Paquette disclosure, the bar 30 has as its sole purpose the mounting of the shaft. 
(Abstract, lines 5-9; Col. 1. lines 45-49; Col. 2, lines 43-46; and ALL claims) The 
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applicant's rear weight has absolutely no direct connection with the shaft. Thus, 
Paquette teaches away from the applicant's invention. Likewise, Paquette teaches at 
Col. 3, lines 39-41 , that the head of putter is supported bv a two-point connection which 
can be used to reduce the torque effect. Paquette actually is supporting the striking 
face and body from the bight of attachment bar 28, 30, and legs 32 and 34. This is just 
the opposite of applicant's teachings that a free-end weight, secured at its center, not its 
ends, to a single central support extending rearwardly from the rear side of the clubhead 
opposite the sweet spot, will aid in correcting for miss-hit putts. 

The applicant has submitted declarations which support favorable results 
achieved by applicant's putter in the declarations of Dr. Brodsky, Mr. Brown and Dr. 
Somerville, and Mr. Olliff. Perhaps Paquette has favorable results, as well. If so, that 
would normally mean that there are two ways to improve putting by opposite structures. 
That should mean that each inventor is entitled to effective patent protection for his 
contributions, not that one's teaching of an opposite design could prevent another from 
obtaining protection for its contribution. 

To the knowledge of the declarants and the undersigned, the Paquette putter has 
not been seen, while the Finn concept is presently being heralded by leaders in the 
industry-strong evidence of nonobviousness. 

Claim 5 defines a weight support length that is longer than the sole plate is deep, 
just the opposite of Paquette's short supports 32 and 34. So, claim 5 could not have 
been obvious from consideration of Paquette. Again, an opposite teaching. Claim 5 is 
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also believed allowable because it is dependent upon claim 1 . 

Claim 6 - Rejected on Paquette, supported also by the Examiner's statement as to 
claims 6, 10, and 21 , that it is "a mere matter of design choice" as in claim 1 above. 

Claim 6 is believed allowable because of its dependency from claim 1 and 
because Paquette's member 30 is not located as claimed, namely, above and to the 
rear of the body. Paquette's element 30 is not above the blade 14 and not to the rear of 
the sole flat portion 18. Again, an opposite teaching, ignoring the language of the 
claims in opposition to the standards set forth in MPEP 2143.02, based upon Stratoflex, 
Inc. V. Aeroquip Corp. 713 F2d 1530, (Fed. Cir. 1983), 218 USPQ 871. 

Claims 7, 9, 13, and 22 were similarly rejected by the Examiner. 

Claim 7 - Rejected on Paquette is dependent upon claim 1 and so this rejection is also 
based on the assertion that the "single central support member", as compared with 
other supporting means, such as a pair of legs (32, 34) is "an obvious matter of design 
choice". 

As to claims 7, 9, 18, and 22, it was asserted by the Examiner that Paquette 
shows recesses (46, 48) "functionally equivalent to the bore to accommodate the legs or 
support member". As to claim 7, as amended, it is believed that Paquette's recesses 
46, 48 are not literally or functionally equivalent to applicant's recited bore "through the 
center of the striking face". There is no suggestion of a support having one end 
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"exposed to said striking face." They are recesses, not a bore, and are not located in 
the claimed location whereby the ball properly hit will actually strike the support, or at 
least, the club face directly opposite the support. 

Claim 7 is dependent upon claim 1 and believed to also be allowable because it 
is dependent upon claim 1 and because it includes the above described "bore through 
the center of the striking face", unshown, uncontemplated by Paquette. 

Claim 22, previously allowed over Paquette, recites that the "clubhead striking 
surface portion includes a bore extending therethrough from said recessed portion to 
the center of said striking face". No similar or equivalent structure appears in or is 
suggested by Paquette. These rejections ignore the claim language and the function 
provided and are improper in view of Stratoflex and the MPEP, supra. Therefore, the 
rejection of claims 7, 9, 18, and 22 should be withdrawn. Such action is respectfully 
requested. 

Claim 9 - Rejected on Paquette. This rejection is also based on the claim 1 rejection 
rationale that the support structure for the weight is "a mere matter of design choice". 
This rejection is also augmented by the further assertion that Paquette's recesses are 
"functionally equivalent to the bore". Applicant contends that neither assertion is 
supported for the many reasons given above. 

Claim 9 is believed allowable because it is dependent upon claim 5 and 
ultimately upon claim 1. This claim has also been amended to recite, "said body 
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includes 

a bore through the center of the striking face and 

one end of said support is aligned in said bore in a position to contact a golf ball," 
Neither of these features are present or suggested by Paquette. This clearly 
distinguishes over Paquette as described above. 

Claims 18 and 22 have recitations similar to claims 7 and 9 and are dependent 
upon claims 14 and 20, which are discussed below. 

The recesses of Paquette are not a bore, and they are not positioned as 
described, so claims 7, 9, 18, and 22 are believed to define over Paquette both on their 
own and because of the language of their parent claims and should be allowed. 

Claim 10 - Rejected on Paquette. This rejection is also based on the assertion that the 
support structure for the weight (and the arrangement of the weight on the support) is "a 
mere matter of design choice". 

Claim 10, dependent upon claim 1. has been amended as discussed above in 
response to the Examiner's §112 rejection. It is also believed allowable because 
dependent upon claim 1 and also because Paquette's support legs (32, 34) for 
attachment bar 28 do not suggest a central support which "extends above and to the 
rear of the top surface of said body" as now claimed, totally foreign to Paquette in 
structure, concept or operation. 
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Claim 14 . which is an independent claim, has also been rejected on the basis that it is 
"an obvious matter of design choice" whether the weight member is supported by a 
single-supporting member or a plurality of supporting members. 

This claim recites, inter alia, "a support spaced above said soleplate having a first 
end . . . extending perpendicular to the rear face of said clubhead opposite the sweet 
spot thereof and "a second end". Paquette's legs 32, 34 do not extend from "the rear 
face of the clubhead opposite the sweet spot thereof, as now claimed. His elongated 
attachment bar 28 is not "secured to the second end of said support and centered 
thereon". Nor are the ends of his attachment bar "cantilevered from the point of 
attachment of said weight member to said support such that the ends of said weight are 
unsupported". If the ends of Paquette's attachment bar were unsupported (by being 
unconnected to clubhead 12), Paquette would wholly fail to achieve his desired 
objective of a two-point suspension of the head on handle shaft 26. See Paquette at 
Col. 3, lines 39-41. 

The Paquette legs 32 and 34 engage the attachment bar 30 at the ends of the 
bar exactly the opposite of where the applicant wants and so specifies in claim 14 that 
the ends are unsupported . It is believed that claim 14 clearly defines over Paquette, 
which teaches away from the claimed structure and would require a total rebuilding (and 
sacrifice of basic intended purpose) to meet the terms of claim 14. Therefore, claim 14 
and its dependant claims are properly allowable. 

Paquette's attachment bar 28 clearly is not "cantilevered from its point of 
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attachment to said support such that the ends of said weight member are unsupported". 

The purpose of applicant's weight structure is to compensate for an off-center hit. 
The reference to Paquette's specification cited by the Examiner (Col. 1, lines 16-25) at 
page 3, Paragraph 2, last line, actually describes the problems of center-shafted 
putters . But, Paquette's construction for reducing the struck ball trajectory dispersion 
referred to is substantially different from that of applicant and this difference appears in 
the claims. Paquette attaches the shaft to the clubhead 12 at two spaced points via the 
attachment bar 28 and legs 32, 34 with their U-shaped central or bight portion 30. This 
is totally different from the rear center supported cantilevered weight ends of the 
applicant. Again, the bight portion 30 of Paquette putter is not a weight, only a part 
essential to attach the shaft to a lighter weight putter! 

The applicant's invention does not require any specific hosel location to 
compensate for miss-hit putts. In fact, the applicant's invention is illustrated in the 
drawing figures with a heel-end hosel, the location where every putt introduces torque 
on the shaft, as compared with center-mounted shafts of Paquette and certain of the 
other references. See Guthrie et al. U.S. Patent 5,700,207 and Baker U.S. Patent 
5,716,290, which were parenthetically referenced by the Examiner on page 2, last line, 
but not relied upon in the rejection. The applicant's invention is equally useful 
irrespective of location of the hosel or shaft attachment . See Dr. Brodsky's Declaration, 
paragraph 10 b and c. 

Claim 15, dependent upon claim 14, recites that the "support and weight 
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members are . . . generally T-shaped and are cantilevered from the point of attachment 
of said support to said rear face". Paquette describes his shaft attachment bar 28 (with 
legs 32, 34) as "generally U-shaped", Col. 2, lines 42-51. See Fig. 2 of Paquette and do 
not rely upon Fig. 1, which appears to show member 38 separated from bight portion 
30. In the absence of substantial evidentiary support from the Examiner, it is believed 
unreasonable to equate these structures as "an obvious matter of design choice". This 
claim is believed allowable along with head claim 14, and also because it further 
distinguishes over Paquette in actual claim language, which cannot be ignored. 

Claim 18 is dependent upon claim 14 and believed allowable for the same 
reasons. In addition, this claim now recites that the "clubhead includes a bore 
extending therethrough" and that "one end of said support is secured into said bore and 
exposed at said striking face". No such structure is remotely suggested in Paquette and 
this claim is believed allowable. 

Claims 20-22, 26, and 27 were previously allowed by Supervisory Examiner 
Glenn Calderolia in the Advisory Action dated February 25, 2004, but are now again 
rejected over the same reference with effectively the same assumptions or assertions. 
A renewed allowance is believed to be fully warranted. In the interest of completeness 
of this response, the reasons for allowance are reasserted. 

Claim 20 . This independent claim was also rejected as unpatentable over Paquette 
with the assertion that the support structure for the weight is "a mere matter of design 



34 



Serial No. 09/934,967 



choice". 

Claim 20 now recites "means for attaching said clubhead to said shaft". Claim 20 
recites "a single support shaft spaced above said soleplate and extending 
perpendicularly rearwardly from said recessed section and centered on the rear side of 
said striking face portion". With the weight support shaft, as described, and the weight 
member centered on the support shaft and unsupported at its ends, the effect of a miss- 
hit is to create a moment arm tending to turn the clubface, which is compensated by the 
cantilevered "T-bar" structure. See applicant's specification, Page 8, lines 5-12, and 
Fig. 4, for the applicant's understanding of how the club is able to demonstrate superior 
putting performance. See also Dr. Brodsky's Declaration, which perhaps more elegantly 
describes this difference, as compared to the self-trained accomplished inventor, C. 
Finn, There is no hint or suggestion of such compensation by a centrally supported 
cantilevered weight in Paquette's specification. For these reasons and the support of 
four expert declarants, claim 20 is believed to clearly define over Paquette and is again 
properly allowable. 

Claim 21 is dependent upon claim 20 and is believed properly allowable along 
with its parent claim. In reciting that the "support extends from the top of said rear 
surface of said clubhead", this claim, which reads on the embodiment of Figs. 5 and 6, 
further distinguishes over Paquette. Paquette's supports (legs 32, 34) extend from near 
the center (vertically) of the rear surface of the striking face, not from the top, a clear 
structural limitation, which cannot be ignored. 
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Claim 22 is dependent upon claim 20 and recites that the clubhead includes a 
bore extending therethrough "from said recessed portion to said striking face portion" 
and that "said support is secured into said bore and aligned with the sweet spot of said 
striking face portion". No such structure is remotely suggested in Paquette and this 
claim is believed allowable for the same reasons stated in claim 20 and claim 9. 

Claim 24, dependent from claim 20, recites that the support shaft and weight 
member are cantilevered from the point of attachment of said support to said recessed 
section. No such structure is shown in Paquette, and this claim is also allowable based 
upon the novelty of claims 20, 2 and 15. 

Claim 26 is dependent upon claim 20 and remains as originally written. Claim 
26, calling for the shape of the weight to be cylindrical, is believed allowable along with 
claim 20 as defining the preferred shape to produce the required dynamic effect. 

Claim 27, also dependent upon claim 20, recites that the "support shaft is of such 
length that said weight member" is "displaced rearwardly from said striking face by an 
amount greater than the width of said soleplate". This displacement in the Finn putters 
locates the weight well beyond the structure, function, and conception of Paquette. 
Paquette's attachment bar 28 (not labeled anywhere by Paquette as a weight), primarily 
serves as a connection for the handle shaft. A change from the disclosed arrangement 
of Paquette is totally outside of Paquette's teaching and can only be said to be 
rebuilding Paquette to match Finn's teaching— improper hindsight rejection. 
Structurally, the bight portion 30 of Paquette does not extend reanA/ardly by the claimed 
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amount. This claim is believed to clearly distinguish over Paquette by reasons of all of 
the distinctions of claim 20 and this claim 27. 

Claim 33 . This independent claim was also rejected as unpatentable over Paquette 
with the unsupported assertion that the support structure for the weight is "a mere 
matter of design choice". 

This claim distinguishes over Paquette in reciting that the "elongated weight 
member" is "attached at its center to said support with said weight member being evenly 
balanced on opposite sides of its attachment to said support, said weight member being 
unsupported at its ends". It is clear that Paquette's attachment bar is not "evenly 
balanced on opposite sides of its attachment to said support". It is believed that the 
above recitations clearly define over Paquette. The declarations of Dr. Bob Brodsky, 
Mr. Jim Olliff, and of Dr. Tim Somerville and Mr. Kent Brown, all support the novelty and 
fundamental difference of this claimed invention. 

Claim 34, dependent upon claim 33, is believed allowable along with its head 
claim, called for a rearwardly extending support, above the soleplate, centered on the 
striking face with a balanced weight on the support above the soleplate, and 
unsupported at its ends , and extending parallel to both the striking face and the 
soleplate (incorporated in claim 33), 

Claim 35 has been previously cancelled. 

Claim 36 is dependent upon claim 33 and adds that the unsupported ends of 
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"said weight member are cantilevered from the point of attachment of said weight 
member to said support". As stated above, it is believed that this recitation of 
cantilevered support of the weight is scientifically correct and clearly defines over 
Paquette. 

New claim 37 recites "a single support member spaced above said soleplate and 

cantilevered reanA^ardly from said rear side of said clubhead". It further recites: 

"An elongated weight member secured to said support shaft 
and centered thereon, said weight member . . . unsupported 
at its ends, whereby an impact with a ball on the striking face 
portion creates a moment arm tending to turn the clubface 
which is substantially compensated by the inertial action of 
the cantilevered support shaft and weight member." 



it is believed that the above structural recitations clearly define over Paquette, which 
has no cantilevered support shaft and weight member cannot provide the claimed 
"compensation". Paquette teaches that two spaced points of attachment of the center- 
mounted shaft to the putter body, without any addition of weight , produces a degree of 
miss-hit compensation, a teaching totally different from the applicant. 

New claim 38, after reciting "a back side and a generally horizontal soleplate" 
recites, 

"A support member spaced above said soleplate and having 
a longitudinal axis extending rearwardly from said back side 
aligned with the sweet spot and a weight member secured to 
said support member above said soleplate and 
symmetrically disposed about the longitudinal axis of said 
support member." 

Paquette's support bar 28 is certainly not "symmetrically disposed about the longitudinal 
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axis of either of his support members 32 and 34. This defines the structural distinction 
from Paquette and allowing the functional difference just described to exist. Claim 38 is, 
therefore, believed allowable over Paquette. 

New claim 39 is believed to define over Paquette in reciting "said weight member 
being supported at its center with each end of said weight member being cantilevered 
from its point of attachment to said support member". The attachment bar of Paquette 
is not a weight and not cantilevered from its supports and works different, as described 
above. 

New claim 40 is dependent upon claim 39 and recites that the "clubhead is a 
putter head". This claim further defines the combination of claim 39, which is drawn to 
"a golf clubhead". This claim is believed allowable along with head claim 39 since the 
preferred application of the applicant's concept is for putters, but not necessarily so 
limited. Claims 39 and 40 should be allowed. 

New claim 41 is dependent upon claim 39 and recites that "said face member 
has a sweet spot and said support member is coupled to said clubhead directly behind 
the sweet spot of said face member". This is in directly the opposite teaching of 
Paquette; and if Paquette's putter were so rebuilt, it would not follow his teaching of the 
merit of spaced two-point mounting of the shaft support This claim is believed allowable 
along with claim 39. 

New claim 42 is dependent upon claim 33 and recites that "each end of said 
weight member is cantilevered generally laterally from its point of attachment to said 
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support". Paquette's bar 28 is not so cantilevered and for the reason given above with 
respect to claims 33 and 41 should be allowed. 

New independent clainn 43 defines over Paquette in reciting "a support nnember 
having a first end and a second end" with "said weight member attached at its center to 
said support member second end", and "the ends of said weight member being 
unsupported and cantilevered from the point of attachment of said weight member to 
said support member second end". In this claim, it is believed that the language 
describing the support member as having a "first end and a second end" and with the 
weight member "attached at its center to said second end" precludes any attempt 
reading this recitation on Paquette with his two separate supports for bar 28. The claim 
further recites, "the ends of said weight member being unsupported and cantilevered 
from the attachment of said weight member to said support member second end". 
Paquette's bar 28 does not have unsupported ends, which are cantilevered as claimed. 

New independent claim 44 defines over Paquette in reciting; 

"the putter including an elongate weight member which has 
end portions disposed substantially symmetrically relative to 
its mid-length, the weight member being disposed rearwardly 
from the clubhead striking face and disposed substantially 
symmetrically relative to the striking face laterally from the 
mid-length of the weight member." 

Paquette's attachment bar does not have end portions so disposed nor is it 

"disposed substantially symmetrically . . . laterally from the mid-length of the weight 

member." The claim further recites "the weight member end portions extending in 

unsupported cantilever manner from the connection of the support to the weight 
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member". This clearly defines over Paquette where the ends of his attachment bar 28 
(or bight 30) clearly do not extend in unsupported cantilever manner. Claim 44 is, 
therefore, believed properly allowable. Paquette lacks any "weight" and actually 
produces a lighter weight putter. See previous citation to Col. 3. 

Claims 45-49 are all directly or ultimately dependent upon claim 44 and are 
believed allowable therewith. 

Claim 45 defines the support to the weight member as "aligned substantially 
normally from the clubhead striking face with a sweet spot of the clubhead". Paquette's 
supports (32, 34) are clearly not so aligned. 

Claim 46 defines the connection of the support toUhe clubhead as "aligned 
substantially normally from the clubhead striking face with a sweet spot of the 
clubhead". Neither of Paquette's supports from head 12 (legs 32, 34) are aligned with a 
sweet spot of the clubhead because of their spacing on opposite sides of the sweet 
spot. Claims 45 and 46 each serve to define the precise structural relationship of the 
clubhead to applicant's weight and its support. Again, these claimed relationships are 
structurally and operationally the opposite from the Paquette. 

Claim 47 is dependent upon claim 46 and effectively combines the limitations of 
claims 45 and 46 and is believed allowable for the same reasons above and for its 
parent claim 44. 

Claims 48 and 49 are dependent upon claims 47 and 44, respectively, and are 
believed allowable for the same reasons. 
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These additional claims are drawn in a further attempt to define the applicant's 
invention precisely and in a form acceptable to the Examiner. 

It is believed that claims 1,2, 5-7, 9, 10, 14, 15, 17, 18, 20.21,22,24, 26, 27, 33, 
34, 36, and 37-49 are totally proper, distinguishing from all the prior art considered and 
particularly from the sole reference, Paquette, relied upon for rejection are in condition 
for allowance and passage of this application to issue is requested. 

Previous Restriction Requirement 

Following an original six species restriction requirement, the following claims 
were withdrawn from consideration 8, 12, 16, 19, 25, 28, 29, and 30-32. Upon the 
allowance of the independent claims of this application, it is respectfully submitted that 
generic claims will then have been allowed and that the withdrawn claims should be 
reconsidered allowable as well. Some of the withdrawn claims, namely, claims 8, 16, 
19, 25, and 28-32 defines the applicant's invention where the free end cantilevered 
weight is located within a chamber or cavity where it operates in the same manner as 
the exposed weight . This is the same concept, only esthetically different, not a different 
invention. Therefore, these claims are believed to be properly allowed in this 
application, as well. Such action is respectfully requested. 

Claim 12, dependent upon claim 1 (Figs. 12 and 13), calls for the external weight 
of claim 10 secured to the soleplate. This is a variation of the same invention, not a 
separate invention, and should remain in this case and be allowed with claim 1 as 
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amended. 
Extension of Time 

A Combined Amendment & Petition for Extension of Time (Small Entity) for a 
two-month extension of time and for 24 additional dependent and 7 additional 
independent claims is enclosed, along with our check for $727. 



Mr. Kent J. Brown and Dr. Kim Somerville - Exhibit B 

Mr. James Olliff - Exhibit C 

Mr. Charles A. Finn of Nov. 14, 2003 - Exhibit D 
Webster's New Collegiate Dictionary Excerpt - Exhibit E 
Analysis and Design of Steel Structure Excerpt - Exhibit F 
In re Chu 36 USPQ2d 1089 @ 1094,5 (CAFC) 1995 - Exhibit G 

Combined Amendment & Petition for Extension of Time (Small Entity) 
and $727 Check 




J6hn E. Wagner, Reg. Nov 17,496 
lWw offices of JOHN E. WAGNER 
3941 Ocean View Boulevard 
Glendale, CA 91208 
(818)957-3340 



RCS/JW:mm 



Enclosures: Declarations: 



Dr. Robert Brodsky - Exhibit A 
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I, Robert F. Brodsky, do hereby of aver and state: 

1 . I hold a Bachelor's Degree in Mechanical Engineering (BME) from Cornell University, 
a Master of Science Degree in Mathematics from the University of New Mexico, a 
Master of Aeronautical Engineering from New York University, and a Doctor of 
Science (ScD) Degree in Engineering from New York University. 

2. My professional careers have been primarily in aerospace engineering, mechanical 
engineering, aerospace education, and lecturing. 

3. My engineering experience began with the Sandia Corp. in Albuquerque, New 

At*t> 

Mexico, and primarily involved aerodynamic structural design. I then became Chief 
of Aerodynamics for Convair in Pomona, California, followed by Chief Engineer for 
Space General Corp. in El Monte, California. I was later the Director of Technology 
Planning at TRW in Redondo Beach, California, and later Chief Engineer^ cff^) 
Consultant for Microcosm, Inc. in El Segundo, California, and a three-day seminar 
lecturer in the U.S.A., Europe and Israel. 

4. I was a Professor and Head of the Aerospace Engineering Department at Iowa State 
University in Ames, Iowa, from 1971 to 1980 and later Adjunct Professor of 
Aerospace Engineering at the University of Southern California from 1982 to 1996 

1 
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and continue to advise and assist that department. 

5. In my experience as a Professor, I tauglit the fundamentals of static and dynamic 
system design. As Chief Engineer and as acting Manager of the Mechanical Design 
Department, I had to supervise and evaluate such systems. In addition, I have been 
a registered Professional Engineer (of Mechanical Engineering in the State of 
California and of Aerospace Engineering in the State of Iowa). 

6. My patent experience includes Chairman of the Invention Evaluation Committee at 
Space General Corporation where I was responsible for evaluating possible 
inventions from the scientific and patentability standpoint. I have acted as an expert 
witness on issues of structural design of aircraft components and as a technical 
expert on at least one occasion to evaluate claims of a patent for scientific 
soundness and patentability, as compared with the state of the prior art. I was also 
a joint inventor of a space personnel recovery system, which was featured in Time 
Magazine in 1963. 

7. I grew up on a golfing family. In my younger days, I shot in the high 70's as a golfer. 
My mother was rated as the #2 women's golfer in the greater Philadelphia area. My 
father was a duffer but shot in the low 80's. 

8. In April 2004, I tried the Mickey Finn T-Bar putter and compared it with other 
contemporary putters. My report is attached hereto as Exhibit A. I have also 
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compared the Mickey Finn T-Bar putter with Mr. Finn's patent application, Serial No. 
09/934, 967, and find that the patent application Figs. 1-4 and accompanying text 
accurately discloses the structure and operation of the T-Bar putter which I tested. 

9. I have also reviewed U.S. Patent 5,308, 069 to Paquette and compared that patent's 
drawings, and description to the application of Mr. Finn, including the Finn claims, 
attached hereto as Exhibit B, which I understand are currently presented for 
evaluation in the U.S. Patent & Trademark Office. 

10. From my comparison of the disclosed putter from Mr. Finn's application, his 
commercial T-Bar putter, and the prior art, in particular U.S. Patent 5,308,069 to 
Paquette, I have reached the following conclusions: 

a. Patent application Serial No. 09/934, 967 accurately discloses the Mickey 
Finn T-Bar putter, which I examined and test played. 

b. The single-centered support for the weight and the freedom of the ends of the 
cantilevered rear weight is fundamental to the originality and novelty of the 
putter and is essential in aiding the player in putting by providing a degree of 
compensation counteracting the torque on the club shaft of ball contact due 
to the shaft's attachment to the clubhead at one end of the clubhead. 
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c. The position where the shaft is attached to the putter head or body is not 
essential to the provision of the compensating torque provided by the T-Bar 
when the ball is struck, nor is the shape of the "T" bar so long as it is 
cantilevered with its ends free. 



d. This is all in direct contrast with the putter design shown in U.S. Patent 
5,308,069 to Paquette for several reasons. The most important reason is that 
the Paquette weight 30, positioned at the rear of the putter, is rigidly secured 
to the putter body by peg portions 32 or 34, or 50 and 52, at both ends . 
Weight 30, therefore, is not capable of providing compensating inertial 
moments about the club shaft. The weight 30 of Paquette is merely added 

^^^^ V mass at the rear and acts as a point for attachment for the shaft. It has no 

i^(£ dynamic action^vis-a-vis the club shaft torque. 

e. Not only is the Finn putter different in structure, operation, and appearance 
from the Paquette putter, but from the structural standpoint, the Finn weight 
member is cantilevered from the putter head and is free to vibrate like a 
tuning fork, while the weight member 30 and its peg portions 50 and 52 of the 
Paquette patent form a U-shaped end supported beam. The Finn weight 
structure 26 is a center rod supported cantilevered "T" bar weight. The two 
are fundamentally different engineering structures and neither one would or 
should be considered to suggest the other as merely choices in design. The 
Paquette putter design precludes the possibility of compensating dynamic 
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inertial interaction. 

f. As an engineer, designer, inventor, experienced golfer, and professor of static 
and dynamic structures, it is my opinion that the Finn invention would: 

1 . never be arrived at by study of the Paquette patent; 

2. would not be obvious from Paquette; and 

3. it is not the result of a mere matter of design choice. 

g. In testing of the Mickey Finn T-Bar putter with golfers, as described in Exhibit 
A, we each noted distinct sounds when striking the ball with a T-Bar putter. 
I also noted that I heard a slightly different sound when the ball was struck 
away from the sweet spot where the "T" bar is connected to the putter body 
by its support, as compared with the ball being struck towards the toe or 
towards the heel. I deduced this to mean that the cantilevered weight 
structure was acting as a resonant body somewhat like a tuning fork and thus 
performing as designed. To further amplify, the compensating torque 
developed by the "T" bar dynamic action is in direct proportion to the 
"upsetting" torque which itself is a function of where along the clubhead the 
ball is struck. The sound produced by the hit varies in frequency as a function 
of the input torque. 
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In my opinion, when the ball is struck by the putter anywhere along the face 
of the club, and when the shaft is not attached at the middle of the clubhead, 
a clockwise torque around the shaft develops, tending to turn the wrist of the 
stroker. In the Finn design, this counterclockwise rotation is counteracted or 
compensated (after a very short time delay) by an inertially e qua li z e d 
counterclockwise torque due to the cantilevered attachment of the T-bar. This 
relieves the stroking-induced torque on the golfer's wrist, allowing the follow- 
through to maintain its intended direction. This developed counterclockwise 
torque is a fixed percentage of the input torque. 

Depending upon the inertial characteristics in compliance of the stem of the 
T-bar constituting part of its design, this percentage can be anywhere from a 
small percent number to an ideal 100%. The aft and vertical location, shape 
and material distribution of the cantilevered weight is a matter of Mr. Finn's 
design and an infinite number of design variations upon this cantilevered 
design can be developed to achieve optimum compromise design. If the 
attachment is not at the same level above the ground as the center of the golf 
ball, fore or aft torque (in the plane of the "swing") develops which might affect 
the speed of the putt but the golfer would soon learn to adjust for it. None of 
these characteristics would appear to me to be either present or described or 
fall within the teaching of U.S. Patent 5,308,069. 
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For the foregoing reasons, it is my opinion that the Paquette patent would in no way 
teach the Finn invention of his application and would in no way be an obvious matter of 
choice or design but is rather an important and inventive advance in putter design and 
should be granted a patent. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made herein on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application, any patent issuing thereon, or any patent to which this verified 
statement is directed. 



Executed this II day of July 2004 at 



Signed 
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>dsky To: Esq JE Wagner Date: 7/8/104 Time: 11:04:13 



^^jj^ Date: 7/8/104 Time: 11:04:13 



Pag 



April 23, 2004 



JaCK WAGNER Jlsq: 

Report of try out of "Mickey Finn" (pat. pend.) putter (MF) 



Jack: 




On Monday, April 19, 2004, anid old friend and 10 handicap golfer 
Vic Brenes and I attacked the ^^ning green of the Los Verdes Golf 
Club in Palos Verdes armed)[tlie Mickey Finn club and two of Vic's 
putters; all three being of significantly different design. The MF putter 
was tried out by Vic and another two casual curious friends, as well as 
by myself; 

Vic and friends were all very pleased by the putter's accuracy 
both for 4-5 foot and 8-10 foot lies. In particular, they noted the contact 
noise was unlike anything they had ever heard. All three agreed that 
they thought that they could learn to love the club. 

I tried it out at the same distances. Recall that although I did 
consistently shoot in the high 70's when I was a lad, I have played only 
sporadically in the past few years so my putting skills are not finely 
honed. I tried all three clubs and did find that I did best with the MF 
club, particularly when I stroked at the shank or the toe of the club 
head - but alas I did not sink many. Surprisingly, when I used the MF 
club as a 'lefty' , I did better than in my normal right handed stroke 
even for 'off-sweet-spot' strokes. This certainly supports Mickey's claim 
that, in principle, it works 'backwards' as well as normally. But it also 
says I need more practice to regain my former prowess. 



Dr. RF Brodsky, PE 




ATION OF MR- KENT J. BROWN & DR. TIM SOMERVILLE 



We, KENT J. BROWN and TIM SOMERVILLE, the undersigned, hereby aver 
and state that we, at the request of Charles Finn, did prepare and the attached letter. 

1. All statements in the letter are true and accurate to our best recollection and all 
opinions are of our sincere belief. 

2. Attached is a true copy of the brochure for our Golf College. 

3. We have no financial interest in Mr. Finn, his putter, or his business, nor have we 
received any payment of any kind from anyone for our opinion. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made herein on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application, any patent issuing thereon, or any patent 
to which this verified statement is directed. 



Executed this 



Executed this 




day of July 2004 



day of July 2004 




Dr. Tim Somerville 
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PROFESSIONAL 

GOLFERS 

CAREER 




Educating the future leaders in the world of golf. 



To Whoni It May Concern, 

We the undersigned, Kent Brown and Tim Somerville, are the founders of the Professional 
Golfers Career College. We declare that the following is true, and accurate to the best of our 
recollections: 

We first met Charles (Mickey) Finn about 10 years ago when he was creating innovative drive 
technology which he subsequently patented. Sometime during the summer of 2001, Mickey 
brought us his T-Bar putter for testing, and explained to us how the rear-suspended T-Bar helps 
to straighten miss-hit balls. 

We both examined and tested the T-Bar putter and we can assure you that it does work as 
Mickey Finn describes. We've never in all our professional experience in golf and the golf 
industry seen aiiything in the field that is the same or similar to the Mickey Finn T-Bar putter. 

We immediately noted when putting with the T-Bar putter that it produces a distinct sound when 
putting properly, striking the ball at the sweet spot. It produces a different sound when striking a 
ball either towards the toe or towards the heel. We believe this sound is the result of the free 
suspension of the Mickey Finn T-Bar weight, and the diflFerence between the two sounds is an 
important and valuable feature of the T-Bar technology that lets golfers know when they've hit 
the ball oflf center. 

We are aware that, since the Mickey Finn T-Bar putter entered the market, other manufacturers 
have begun to produce rearward-extending, fi-ee-end- weighted putters. In our experience these 
knockoff putters attempt to copy the visual design of the Mickey Finn T-Bar putter, without fiilly 
understanding the technology behind that design. It is clear to us that Mickey Finn invented this 
technology, while others have only attempted to copy it with varying degrees of success. 

We have reviewed the patent issued to a man named Paquette, and see that he has a U-shaped bar 
at the rear of the putter body which is used to attach the shaft. We've never seen or heard of such 
a putter on the market, so we could not test one and compare it to Mickey's putter. However, 
based upon our experience, no one looking at the Paquette patent would associate it with the T- 
Bar putter concept or design. 

It is our opinion, based upon years of experience in golf, that the Mickey Finn T-Bar putter is an 
important advance in putter design and entitled to patent protection. 





Dr. Tim Somerville 



P.O. Box 892319 • Temecula, CA 92589-2319 • 800^77-4380 • 909-693-2963 • FAX 909-693-2863 
e-mail: pgccl@earthlink.net • Visit our web site at: www.progolfed.com 



DECLARATION OF JAMES W. OLLIFF 

I, JAMES OLLIFF, hereby avert and state: 

1. I hold a degree in Engineering Technology from California State University 
Pomona received in 1975. 

2. I have worked in the engineering field involving sound, and particularly have had 
over eight years of experience in amateur radio dealing with audio signals, signal 
processing, radiation, and the like. I also have had over 10 years machine shop 
experience in our family machine shop business and have operated many 
different machines and have operated and am familiar with metal fabricated 
products and complex production equipment. 

3. Recently, I learned of the engineering issue with respect to the putter known as 
the "Mickey Finn T-Bar Putter" and that some players had observed a distinctly 
different sound when the ball was struck at the sweet spot, which is the intended 
point of impact as compared with the effect of the ball being struck towards the 
toe of the T-Bar Putter or by the heel. 

4. I was asked if I could measure and quantify to an extent any difference in sound, 
which was observed by players, and provide any explanation. 
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As soon as I saw the putter and examined the rear support and transverse 
weight member, it reminded me of a tuning fork in structure and I suspected that 
any sound difference was the result of the impact force being applied either 
directly to the base of the "T" or offset. 

I reviewed several technical reference source, two of which I was familiar from 
my college training and pertinent statement are set forth in my memo on the 
Mickey Finn putter dated June 17, 2004 (Exhibit A). 

I also studied the description of the structure shown in Fig. 1 of the U.S. Patent 
5,308,069 to Paquette in which there is a member 30 suspended at both ends 
from the rear face of a putter by two supports 32 and 34. This U-shape forms a 
bridge. 

I was asked, if in my opinion that U-shape structure was the structurally or just 
"an obvious matter of design choice" equivalent to the T-shape structure of the 
Mickey Finn T-Bar Putter as shown in the Mickey Fin patent application Fig. 1. 
It is not . 

My opinion is that the two are absolutely different in their fundamental structure 
and effect, particularly owing to the fact that the ends of the T-Bar Putter weight 
are unconstrained and cantilevered from its central support, which in turn is 
cantilevered from the putter main body. 




10. To see if I could verify the sounds which had been experienced by others, I set 
up a microphone and connected it through the sound card of my computer, which 
was equipped with sound analysis software produced by a firm Sigview. 

11. I personally conducted three experiments with the T-Bar Putter, which is shown 
in Fig. 1 of Mr. Finn's patent application, striking a golf bail towards its toe, at its 
sweet spot and toward its heel. The results of these experiments are shown in 
the form of graph toe #1 center #1 and heel #1 . 

12. I struck the golf ball at its center, or sweet spot, and produced the graph 
identified as center #1 . 

13. Next, I struck the golf ball in the heel region of the T-Bar Putter and recorded the 
graph, which is plotted as heel #1 . 

14. I then struck the golf ball in the toe region producing the graph identified as toe 
#1. 

15. Each of these experiments was conducted on carpeted residential interior in a 
quiet sound environment. 
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16. In my opinion, the three graphs each showed a significantly different sound 
characteristic, depending on the point of impact of the club while putting. These 
illustrate that the free ends of the weight in the T-Bar Putter of Finn act as 
unrestrained weight sections which actually produce a useful moment for 
correcting off center ball strikes. 

17. When the golf ball is struck as intended at the sweet spot, there is one 
pronounced acoustic output in a sharp response of approximately 60-70 Hz 
having a relative value of 6.3. This response was followed by a series of peaks 
of amplitude 2.1 or lower up to a frequency of approximately 500 Hz followed by 
noise responses of a relative level of 0.7. There was only one distinct peak. 

18. When the golf ball was struck on the toe region, there was a peak in the order of 
60-70 Hz reaching a relative level of 4.2, which is followed by a pronounced peak 
nearly equal in size but greater volume at about 240 Hz. This secondary peak 
was accompanied by other peaks, several of which exceeded levels of 1.5 with 
one at 2.5. The peak at 240 Hz was at least equal in volume with the correctly hit 
ball of paragraph 17. 

19. The curve shown in heel #1 drawing shows the peak at approximately 210 Hz at 
a level of 2.1, but the fundamental peak of about 60-70 Hz barely attained 1.2 
relative level. The conclusion is the sound emitted on striking a correctly struck 
ball was definitely different from that of striking the ball off at the toe or the heel. 



20. In my opinion, this demonstrates that the T-shaped weighted member is indeed a 
resonant structure responsible for the sounds detected by players. 

21 . From the engineering standpoint and acoustic standpoint, it is my opinion that the 
structure shown in the Paquette patent is neither structurally the same or 
operationally the same. 

22. No sample of a Paquette-type putter was available to me. 

23. The absence of the side-by-side comparison does not effect my conclusions 
stated above that the T-Bar Putter and the Paquette are structurally and 
operationally distinct. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made herein on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application, any patent issuing thereon, or any patent 
to which this verified statement is directed. 



patents/finn/ 64/declaration of James W.OIIiff 7/07/04 



Executed this ( day of July 2004 
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Mickey Finn Putter 



6/17/2004 



Comments by Jim Olliff - Engineering Technology Degree 1975 Cal Poly Pomona 

In review of the problem of the T section and the sound generated I make the following 
observations: 

• Forced Vibrations - "In a driven system the Vibration is usually sustained by a respective 
force acting upon the system." Resonance is created when the frequency applied is the same 
frequency as the natural frequency of vibration of the system. At frequencies other than 
resonance the force out of step will be less effective in adding energy to the system. Per 
Principles of Phvsics second edition 1972 by F. Bueche - Pages 280-281 

• Transverse waves of a bar clamped in the center, oscillates at a frequency such that a 
node develops at the point of the clamp. The frequency developed would be based on the 
length of the bar and could include harmonics. Per Principles of Phvsics second edition 1972 by 
F. Bueche - Pages 296-297 

• Tuning Fork - "A U shaped bar for hard steel, fused quartz, or other elastic material that 
vibrates at a definite natural frequency when struck or when set in Motion by electromagnetic 
means; used as a frequency standard." Per McGraw Hill Dictionarv of Scientific and Technical 
Terms Third Edition Sybil P. Parker Editor in Chief 1974 - page 1689 

I consideration of a T-Section, it will generate a wave based on the normal frequency of 
oscillation along \MXh harmonics of that frequency of the body. 



If a U form that is constrained at the ends was considered, the dampening affect by constraining 
the ends would drastically dampen the waves that could be generated is such a body. 



/ / / / 



/ / / / 




If the base of a T section is hit at different points along the base, the expected amplitude of the 
oscillation will be affected by the amount of force applied. Therefore being off the sweet spot 
(A) will therefore reduce the expected amplitude and the amount of harmonics generated. 



To test these assumptions a simple test was made using a microphone connected to the 
soundcard of a computer when a golf ball is hit both on and off the sweet spot. Software by 
Sigview was used to record and display the signal. 



Goal: 

See if the frequency changes. 

Measure at sweet spot and off angle to show that the sweet spot can be defined by sound of hit. 

Toe #1 represents hitting near the toe of the club surface. 

Center #1 represents hitting near the center or sweet spot of the club surface. 

Heel #1 represents hitting near the heel of the club surface 
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DECLARATION OF CHARLES A. FINN 



ARLES A. (MICKEY) FINN, hereby declare and state: 



I am the inventor of the T-8ar Putter^, which is the subject of U.S. patent 
application Serial No. 09/934,967 filed August 22, 2001 , based upon Provisional 
Patent Application Serial No. 60/227.741 filed August 24, 2000. 

Attached hereto is a binder with a cover "The T-Bar Putter™* by Mickey Finn" in 
which I have gathered together and submitted to my attorney of record 
October 30, 2003, the following documents: 

a) My own undated statement to the U.S. Patent and Trademark Office. 

b) Cover page and testimonial from the sales manual of Progressive 
Innovations, Inc., which is my retail arm with testimonials from five 
professional golfers. The testimonials to my information and belief are 
true and con-ect. 

c) A proposed agreement with GLOBAL GOLF dated October 20. 2000, 
stating provisions which i accepted. 

d) A copy of the T-Bar Putter^ triple fold brochure. 
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9) 

f) 

g) 

h) 

i) 

j) 

k) 
I) 



An excerpt from GOLF WORLD Magazine of March 2. 2001 and page 4 
describing the T-Bar Putter'** In a brief article by John Strege referencing 
use by Arnold Palmer. 

The cover of PGA Merchandise Show newsletter dated January 25, 2002, 
where the T-Bar Putter™ was formally introduced mentioned on the cover. 

An additional reference in GOLF WORLD. January 25, 2002, and page 13 
describing the T-Bar Putter™ Including its feature, which is claimed. 

GOLF WORLD BUSINESS. January 25, 2002. page 1. reference to the T- 
Bar Putter™. 

Cover and excerpt from the AFFLUENT GOLFER showing the T-Bar 
Putter™. 

Harrington Publications. Spring 2002. showing the T-Bar Putter™ . 

Excerpt from Edwin Watts Golf Catalog, Spring 2002, showing the T-Bar 
Putter™. 

Excerpt from GOLF EXTRA Magazine. August/September, showing the T- 
Bar Putter™. 
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m) Sample testimonial letters from James Stammer Eric Edwards, 
n) A copy of "My Taiwan Patent' cover page. 

o) Letter from United States Golf Association, January 8, 2003, verifying that 
my T^Bar Putter^ conforms with USGA rules. 

p) A document labeled "Miscellaneous Communications/Magazines", 
q) E-mailed letter from Jeff of kwaJ@ragingbulLcom. 

r) GOLF Magazine May 2003 showing the Titlist Futura putter, which I 
believe, falls under claims to which I am entitled. 

8) Copy of September 20, 2002 GOLF WORLD (page 1 7) article titled "Mallet 
Madness" further describing putters introduced after my T-Bar Putter^** 
which I believe fall under claims to which I am entitled. 

t) Copy of November 17. 1986, TIME Magazine cover and page 17 
describing one of my previous military inventions. 
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u) Copy of January 5. 1987, PEOPLE WEEKLY Magazine cover and a page 
showing my military bayonet, which has been adopted by the U.S. Armed 
Forces. 



v) Copy of April 1987 BLADE Magazine describing in more detail the U.S. 
military bayonet* which I invented and patented. 



3. This Is to certrfy that each document is either the original or a correct 
reproduction of what It is identified and alt statements and facts made by me are 
correct and by others on information and beWef are true and correct. 



4. Each of the exhibits are believed to support a finding of long-felt need and 
commercial success of my T-Bar Putter^ as well as at least one version arriving 
on the market after my invention, which I believe fells within the scope of properly 
allowable claims in my application. 



5. Even though my T-Bar Putter™ has just been approved in 2003 by USGA and it 
has a price double that of other putters on the market, since being introduced on 
the martlet, my distributors have sold well over a thousand T-Bar putters in a field 
which is dominated by endorsed products, such endorsements being a 
requirement for success. 



4 
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6. This document also describes my previous inventions which have been 
recognized and have constituted major contributions to our U.S. national defense 
and economy. 

7. My previous inventions also support the fact that I have since turned my attention 
to inventing in the sporting goods field, particularly golf. 1 am not a golfer but am 
experienced and creative in producing mechanical devices of originality and 
superiority in meeting the needs of the users. Also, I have no connections with 
any existing major golf company nor have I paid for any endorsements, 
statements, or the like, contained in the document or from any golf professional. 

I hereby declare that all statements made herein are true and that all statements 
made herein on infonnation and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so 
mside are punishable by fine or Imprisonment or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity 
of i:he application or document or any registration resulting therefrom. 




Charles A. Finn 
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Charles A Finn 
2955 Cottingham Street 
Oceanside, CA 92054 
(760) 757-3003 



To: United States Patent Office 



To Whom It Might Concern: 



Enclosed please find the following notebook which contains documentarv evidenr^ 
pertinent to my patent application number 09-934,967. uocumeniary evidence 

In separate documents I have explained how my putter uses a lever effect to channp thp 

^ uul^^S^*- • Because of this lever effect, you can actuallv use the Huh 
backwards, wrth tine T-Bar as the face of the dub. and still have thTsar^ resurt%ie effed 
Sgn or mS^ ^""'"^'^^^ engineering^ r^t le aeS 

ril«!!If'?^®^..'^^*®"f® provide documentary evidence as to the uniaueness and 
HicSnlTn^'w^ P,""®'' ^ national media attend and na^i^^^^^^ 
evSJdTgolfers '^"^^^"'"^^ professional golf ^ welf asTor^ 

I vyish to make it dear that every artide. interview, and testimonial is unsolidtPd thp 
uniqueness of rriy invention caused the media to s4ek me oi?T dL m^^^ 
K^^Ss^ Development, has not paid a single penny S aiSertsfng fo^ any Cf'SXf 

likeTorthem" Tnrt^^l'^^^r'^ P""®!^ ""^^^ ^^'^ was not a single product 

hf,/ ?^ l-Y' "^ajor manufacturer is producing knockoff nutters White 

1°"*^'. 9'^® enclosed your fullest consideration. If you should have anv 
Si lSftf.°"* this material or the technology behind my invent on, I hope you w^^^^ 
me so tiiat I can work with you to resolve things to our mutial satisfaction. ^ 

Sincerely, 



ChariesA "Mickey" Finn 
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Document: Sales Manual, Global Golf 



The following two pages are from the sales manual which Global Golf produced for its sales 
representatives nationwide. Note the testimonials from golf professionals, including a past 
Masters Champion, showing how the industry has embraced this new technology. 




Progressive Innovations, Inc. 
Sales Manual 




800-757-7453 



, Tessive 
:***ovations, Inc. 



T-BarTM Putter 

Mickey Finn Product Development 



Test ixnonial Sheet 



"This putter reaUy works" Arnold Palmer, Legend of the Game. 

Mr. Palmer gave us this quote after sinking his first putt with the T-Bar Putter 
from twenty feet for eagle at the 13* hole at the Tradition Golf Club in La 
Ouinta California. 

"This putter feels reaUy good, you guys have something here" 
Jay Haas, PGA Tour Professional. 

Mr. Haas provided us this quote after putting with the T-Bar Putter on the 
practice green at Bermuda Dunes Country Club after his first round at the Bob 
Hope Chrysler Classic. 

"This putter is better than 99.9% of aU the putters I have tried" 
*BQbJ3oalby, 1961 Masters Champion 

Mr Goalby provided us this quote after he sank several putts with the T-Bar 
rutter. 

"As soon as you get them in stock I want to buy one" 

Tom Greene. PGA Golf Professional- Greenbrier Country Club Virginia 

Mr Greene provided us this quote after making several putts at the PGA Show 
in urianao. 

«r „ ' J'oU "Jls oBihe club face" 

Will McCoy. Financial Executive Chicago lUinois. 

t^^ent^^"'^'^^'^ using the T-Bar putter in a charity golf 



2.b 



Document: Letter From Craig Pollard, President of Global Golf 



The following two pages are a letter from Craig Pollard, President of Global Golf and its 
distribution subsidiary. Progressive Innovations, Inc. Note the section "Distribution Network" 
which outlines the agreement for national distribution. TTirough this arrangement, the Mickey 
Rnn T-Bar™ Putter was successfully placed in more than 150 major retailers, catalogs, and 
pro shops throughout the county. 



Zh 



pbBr20"*.2000 



my Finn 
2996 Cottlngham St 
OceansidB, CA 92054 

Dean Mickey . 



!Ll^«tl.W^"^ y**" "^'^ 1 have put a lot of Om© thinking 
22 Jf!l li ^1®.?® '^^y "® together to promote your products. As 



OPTION 1 



^^^V'** ^P^^ stricay as a distributor for your products at 35% off the 
S^ShS2l:l^S®'f/^i®f2^* ^^'^^^ <3otf would askfor an exclusive distribution 
S?ri?f5Jf ^"x*®** ^"'^ This means that anything that ships in 

il^^t ^'^^ **^"»"9h Global Golf. Any deals outside of Golf or 

LTfS S,?f^f * ^ u"*.*,^?^ royalties. Global Golf gets paid a 10% commission on 
all that bill through Mickey Rnn, 

Distribution Netwoft ^ 

Global Goff would also set up a distributor netwrork for Mickey Rnn products 
mroughout the enhre United States. Global Golf would operate as the distributor 
in California Anzona. and Nevada. Global vvould then set up up 12 other 
distributors like Global Golf throughout the United States and Mexfco. Global 
T^^u ^ 1?.^<»^nm»slon on all distributor orxteis. We can bin those 
distributors through Global Golf If prefenred for easier accounting purposes. 

SM^STite^'J ^ ^ your exclusive safes force for the United 

tfie ^ X^SfS^S exclusive agreements for all 

txcfS^^^^^^^^'^^:'^'^ actuaUygive Gtobal Golf the 
^^n^^T^^ °^ distributors. Wte would together wofk 

fti ^ P"'^'^ ^ 8P"f programs for cuslomeis that seD 

Sl«5S. 2* f •j^T'^' ^ ^ B'o*' the pra sells a T«ar Putter than his 
f «SS I ®* U?**® *® ^ 8^ *26.00 from MKkey l^inn. This would be 
tracked as we discussed at the meeKng. 

iUitiS'Sl'' ^ performance option with no marketing responsibilities. 
v^^Sr?r^''^^^''f^f Advertising, promotton. etc. This Includ^ 
paying for trade show booths at an agreed upon amount of shows per year. 
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If and MRckey Finn would Bit down and forecast the sates of all products 
1 and beyond. This agreement would be a Iwo-year contract, renewable 
same rate based upon performance. 

Product Introduction 



1. Genius Ring: We would recommend Introducing the Genius Ring 
immediately following a review of your packaging. We could launch this 
product with quick results bringing instant revenue to Mickey Rnn. 
Suggested Launch: F^ruary 2001 at the Orlando Show. 



2. T-Bar Putter We recommend launching the $250.00 putter first targeted 
towards a select group of gieen grass suhI off-course customers. When 
the product has developed the in^ge and scril through of a successful 
product then we launch the $d9«00 retail version. This is critical In the life 
of the product iinei too marty times we have seen msujfaclurers try Bxvi 
introduce too many products at a variety of retail prices. This only 
confuses itie aistomer. Sugg^led Launch of T-Bar Putter February 
2001 . Show to distrbutor Network, Launch to public after the show. 

This wit! also allow Mickey Finn to property market each product in a 
timely and professional manner. Global Golf will consult with Mickey Finn 
on their thoughts of how to market and introduce each product 



Let me know your thoughts and lets t^Ik In the near fiiluTe. 



Thanks, 



Crafg Pollard 
Global Golf 



Document: Sales Brochure 



The following page contains a sample sales brochure showing our putters. 



Document: Excerpt From GolfWorld Magazine 



The following two pages are from the March 2, 2001 edition of GolfWorld Magazine. Note 
the "Inside Carlsbad" feature by editor John Strege. Carlsbad, California, Is considered the 
capital of the golf industry. TTiis featrue demonstrates how the industry embraced this new 
technology immediately, with attention from both the media and professional players like 
Arnold Palmer. 



i New 

! Collegiate 

Dictionary 



G. & C. MERRIAM COMPANY 
; Springfield, Massachusetts^ U.S.A. 

1. EXHIBIT ^ ® iP 



Copyright © 1976 by G. & C. Merriam Co. 
Philippines Copyright 1976 by G. & C. Merriam Co. 



Library of Congress Cataloging in Publication Data 
Main entry under title: 

Webster's new collegiate dictionary. 

Editions for 1898-1948 have title: Webster's collegiate dictionary; 
1949-61 and 1973-76 editions have title: Webster's new collegiate dictionary; 
1963-72 editions have title: Webster's seventh new collegiate dictionary. 

1. English language— Dictionaries. 
PE1628.W4M4 1976 423 75-33335 
ISBN 0-87779-338-7 (plain) 

0-87779-339-5 (thumb-indexed) 
0-87779-340-9 (Buksyn) 

Previous edition copyright © 1973, 1974, 1975 by G. & C. Merriam Co. 

Previous edition Philippines Copyright 1973, 1974, 1975 by G. & C. Merriam Co. 



COLLEGIATE is a registered trademark. 



All rights reserved. No part of this work covered by the copyrights hereon may 
be reproduced or copied in any form or by any means— graphic, electronic, or 
mechanical, including photocopying, recording, taping, or information and re- 
trieval systems—w ithout written permission of the publisher. 



Made in the United States of America 
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cant • cap 



by tilting or rotating <^ a rinc> 4 chie/ly Brit : to give a sudden 
turn or new direction to v/ 1 : to pitch to one side : lean 2 

: SLOPE 

^cant adj 1 : having canted corners or sides 2 : slanting with 
respect to a particular straight line 

Scant vi [prob. fr. ONF canter to lell, lit., to sing, fr. L cantare — 
more at chant] 1 : dec 2 : to speak in cant or technical terms 
3 : to talk hypocritically 

^cant n 1 : afTecled singsong speech 2 a : the argot of the 
underworld b obs : the phraseology peculiar to a religious class or 
sect c : JARGON 2 3 : a set or stock phrase 4 : the expression 
or repetition of conventional, trite, or unconsidered opinions or 
sentiments: esp : the insincere use of pious phraseology syn sec 

DIALECT 

can't \(')kant. (')kant, (')kant, esp South 0)kant\ : can not 
Cant abbr 1 Canticle of Canticles 2 Cantonese 
Can tab \'kan-aab\ n [L Cantabrigiensis] : Cantabrigian 
can ta bi-le \kan-'tab-»-Ja, kan-'tab-»-lc\ adv or adj [It, fr. LL 
cantabilis worthy to be sung, fr. L cantare] : in a singing manner 

— often used as a direction in music 

Can-ta-bri-gian \ikant-»-'brij-(e-)an\ n (ML Cantabrigia Cam- 
bridge] 1 : a student or graduate of Cambridge University 2 
: a native or resident of Cambridge. Mass. — Cantabrigian adj 

can tS'la \kan-*tal-A n [origin unknown] : a hard fiber produced 
from the leaves of an agave {Agave cantala) 

can ta loupe Vkant-*l-t6p\ n [Cantalupo, former papal villa near 
Rome, Italy] 1 : a muskmelon {Cucumis melo cantaiupensis) with 
a hard ridged or warty rind and reddish orange flesh 2 : any of 
several muskmelons resembling the cantaloupe; broadly : musk- 
melon 

can tan ker-ous \kan-'tan-k(3-)r3s, kan-N adi [perh. irreR. fr. obs. 
contack (contention)] : ill-natured, quarrelsome — can-tan- 
ker ous ly adv — can-tan-kerous-ness n 

can ta ta Nkan-'tat-A n [It. fr. L, sung mass, ecclesiastical chant, 
fr. fern, of can tat us, pp. of cantare] : a usu. sacred choral 
composition comprising choruses, solos, recitatives, and interludes 
usu. accompanied by organ, piano, or orchestra 

can-ta-trice \ikant-d**tre-(i)cha. ika"'t3-'tres\ n. pi can'ta*trices 
\-Mre-(.)chaz, -•trcs(-3z)\ or can ta tri ci \.kant->'tre-(i)che\ [It & 
F. fr. It. fr. LL cantatric-. cantatrix. fern, of L cantator singer, fr. 
can la I us, pp.] : a female singer; esp : an opera singer 

cant dog n [-cant] : peavey 

can-teen \kan-'ten\ n [F cantine bottle case, sutler's shop, fr. It 
cantina wine cellar, fr. canto corner, fr. L canthus iron tire — more 
at cant] 1 : POST exchange 2 : a place of refreshment and 
recreation maintained by civilians for servicemen 3 : a temporary 
or mobile restaurant 4 a : a partitioned chest or box for holding 
cutlery b : a soldier's mess kit 5 : a usu. cloth-jacketed flask for 
carrying liquids and esp. water 

^can*t8r Vkant-arN n : one that uses cant: as a : beggar, vaga- 
bond b : a user of professional or religious cant 

^can-ter Vkant-3r\ vo [short for obs. canterbury, fr. canterbury, n. 
(canter), fr. Canterbury, England; fr. the supposed gait of pilgrims 
to Canterbury] vi 1 : to move at or as ii at a canter : lope 2 
: to ride or go on a cantering horse ^ K/ : to cause to go at a canter 

^can-ter n 1 : a 3-beat gait resembling but smoother and slower 
than the gallop 2 : a ride at a canter 

Can-ter-bury bell \,kant-3(r)-.ber-e-\ n [Canterbury. England] 
: any of several bellflowers (as Campanula medium) cultivated for 
their showy flowers 

can tha ris Vkan(t)-th3-r3s\ n, jpl can-thar>i*de3 \kan-'thar-3- 
.dez\ [ME & L; ME cant ha ride. it. L cant ha rid-, cantharis, fr. Gk 
kantharid: kant harts] 1 : Spanish fly 1 2 pi but sing or pi in 
constr : a preparation of dried beetles (as Spanish flies) used in 
medicine as a counterirrilant and formerly as an aphrodisiac 

cant hook n [-cant] : a stout wooden lever used esp. in handling 
logs that has a blunt usu. metal-clad end and a movable metal arm 
with a sharp spike 

can thus \'kanu)-th3s\ n. pi can thl Vkan-,thi, -.thc\ [LL, fr. Gk 
kanthos — more at cant) : either of the angles formed by the 
meeting of the upper and lower eyelids 

can-ti'Cle Vkant-i-kal\ n [ME. fr. L canticulum. dim. of canticum 
song, fr. cantus. pp. of canere to sing] : SONG: specif ; one of 
several liturgical songs (as the Magnificat) taken from the Bible 
Canticle of Canticles : song of solomon 
Canticles n pi but sing in constr : song of solomon 
can ti le-ver Vkant-'l-,e-v3r also -,ev-3r\ n [perh. fr. -cant + -/- + 
lever] : a projecting beam or member supported at only one end: 
as a : a bracket-shaped member supportmg a balcony or a cornice 
b : either of the two beams or trusses that project from piers 
toward each other and that when joined directly or by a suspended 
connecting member form a span of a cantilever bridge — see BRIDGE 
illustration 

can-til-late Vkant-M-4t\ vt -lat-ed; -lat-ing [L cantillatus, pp. of 
cantillare to sing low, fr. cantare to sing — more at chant! : to 
recite with usu. improvised musical tones — can-tiMa-tion \Ikant- 
'l-'a-sh3n\ n 

can-ti>na \kan-'te-n3\ n [AmerSp, fr. Sp. canteen, fr. It, wine cellar 

— more at canteen] 1 Southwest : a pouch or bag at the pommel 
of a saddle 2 Southwest : a small barroom : saloon 

cant-ing Vkant-ir)\ adj [-cant] : affectedly pious or righteous syn 
see hypocritical 

can-tie \'kani-1\ ^ [ME can tel. fr. ONF. dim. of cant edge, comer 

— more at cant] 1 : a segment cut off or out of something 
: part, portion 2 : the upward projecting rear part of a saddle 

can-to Vkan-(,)t6\ n. pi cantos [It. fr. L cantus song. fr. cantus, pp. 
' of canere to sing — more at chant] : one of the major divisions 
of a long poem 

^can-ton Vkant-'n, 'kan-aan\ n [MF, fr. OProv, fr. cant edge, 
corner fr. L canthus iron tire — more at Cant] 1 obs : division, 
section 2 [MF, fr. It cantone, fr. canto corner, fr. L canthus] 
i a small territorial division of a country: as a : one of the states 
of the Swiss confederation b : a division of a French arrondisse- 



ment 3 : the top inner quarter of a Hag 4 : the dexter chief 
region of a heraldic field — can-ton'Sl Vkant*"^-?!, kan-'tan-'lN adj 
2can*ton Vkant-^, 'kan-itan. in sense 2 usu. kan-*tdn or -*tan\ vt 1 
: to divide into parts; specif i to divide into cantons 2 : to allot 
quarters to (as a body of troops) 

can'ton crepe \.kan-ttan-\ n, often cap 1st C [Canton. China] 
: a soft thick dress crepe made in plain weave with fine crosswise 
ribs 

Can*ton esa \ikant-^-*ez. -'esN n. pi Cantonese 1 : a native or 
inhabitant of Canton. China 2 : the dialect of Chinese spoken in 
and around Canton — Cantonese adj 

can- ton flannel \ikan-.tan-\ n. often cap C [Canton, China] 
: flannel lb 

can'ton-ment \kan-'t6n-mant, -*t'an-\ n 1 : the quartering of 
troops 2 a : a group of more or less temporary structures for 
housing troops b : a permanent military station in India 

Can -ton ware Vkan-itan-\ n : ceramic ware exported from China 
esp. during the 18th and 1 9th centuries by wav of Canton and 
including olue-and- white and enameled porcelain and various 
ornamented stonewares 

can-tor Vkant-ar\ n [L, singer, fr. cantus. pp. of canere lo sing] 
1 : a choir leader : precentor 2 : a synagogue official who sings 
or chants liturgical music and leads the congregation in prayer 

can-trip Vkan-trapX n [prob. alter, of caltrop] 1 chiefly Brit : a 
witch's trick : spell 2 chiefly Brit : a mischievous or whimsically 
eccentric act 

can-tus Vkant-3s\ n, pi can-tus Vkant-as. 'kan-itUs\ 1 : cantus 
firmus 2 : the principal melody or voice 

can-tus fir-mus \.kant.3s-Ti(3)r.m9s, -'far-X n [ML, lit., fixed song] 
1 : the plainchant or simple Gregorian melody orig. sung in unison 
and prescribed as to form and use by ecclesiastical tradition 2 
: a melodic theme or subject; esp : one for contrapuntal treatment 
canty Vkant-e\ adj ['con/] dial Brit : cheerful, sprightly 
Ca-nuck \k»-'n3k\ n [prob. alter, of Canadian] 1 : Canadian 2 
chiefly Canad : FRENCH Canadian 3 : Canadian French — usu. 
used disparagingly 

^can-vas also can-vass Vkan-vssN n. often attrib [ME canevas. fr. 
ONF, fr. (assumed) VL cannabaceus hempen, fr. L cannabis hemp 
— more at cannabis] 1: a firm closely woven cloth usu. of linen, 
hemp, or cotton used for clothing and sails 2 : a set of sails 
: SAIL 3 : a piece of canvas used for a particular purpose 4 
: a military or camping tent; also : a group of such tents 5 a 
: a cloth surface prepared to receive an oil painting; also : the 
painting on such a surface b : the background, setting, or scope 
of an historical or fictional account or narrative <the crowded ^ 
of history> 6 : a coarse cloth so woven as to form regular meshes 
for working with the needle 7 : the Hoor of a boxing or wrestling 
ring — can-vas-like Vv3-,slik\ adj 

^canvas vt -yased or -vassed; -vas-ing or 'vass-ing : to cover, 
line, or furnish with canvas 

can-vas back Vkan-v3s-.bak\ n : a No. American wild duck 
(Aythya valisineria) characterized esp. by the elongate sloping 
profile of the bill and head 

1 can-vass also can-vas N'kan-vssN vt 1 obs : to toss in a canvas 
sheet in sport or punishment 2 a obs : BEAT, trounce b archaic 
: castigate 3 a ; to examine in detail; specif : to examine 
(votes) officially for authenticity b : discuss, debate 4 : to go 
through (a district) or go to (persons) in order to solicit orders or 
political support or lo determine opinions or sentiments — w 
: to seek orders or votes : solicit — can-vass-er a/io can-vas-er 
n 

^canvass n 1 a : a detailed examination or discussion b : a 
scrutiny esp. of votes 2 : the act of canvassing <a house-to-house 
'^>: as a : the personal solicitation of votes b : a survey to 
ascertain the probable vote before an election 

can-yon Vkan-ysnX n (AmcrSp canon, prob. alter, of obs. Sp calldn. 
aug- of calle street, fr. L callis footpath] : a deep narrow valley 
with precipitous sides often with a stream fiowing through it 

can zo-ne \kan-'zo-ne, kant-*s6-(i)na\ n, pi -nes \-ncz. -OnazX or 
-ni \-ne\ [It. fr. L cant ion-, cantio song, fr. cantus, pp. of canere to 
sing — more at chant] 1 : a medieval Italian or Provencal lyric 
poem 2 : the melody of a canzone 

can-ZD- net \.kan-z>'net\ n [It canzone tta, dim. of canzone] 1 
: a part-song resembling but less elaborate than a madrigal 2 
: a light and graceful song 

caou tchouc Vkau-^ihuk, -.chuk, -.chiiX n [F, fr. obs. Sp cauchuc 
(now caucho) fr. Quechual : 'rubber 2a 

leap Vkap\ n. often attrib [ME cappe. fr. OE arppe. fr. LL cappa 
head covering, cloak] 1 : a head covering; esp : one for men and 
boys that has a visor and no brim 2 : a natural cover or top: as 
a : an overlying rock layer that is usu. hard to penetrate b (1) 
: PiLEUS (2) : calyptra c : the top of a bird's head or a patch 
of distinctively colored feathers in this area 3 a : something that 
serves as a cover or protection esp. for a tip, knob, or end <a bottle 
^> bra fitting for closing the end of a tube (as a water pipe or 
electric conduit) c : a layer of new rubber fused onto the worn 
surface of a pneumatic tire 4 a : a cardinal's bireita b : mor- 
tarboard 5 : an overlaying or covering structure <the gal- 
lened ^ o! the old water tower is open to visitors> 6 : a paper 
or metal container holding an explosive charge (as for a toy pistol) 

^cap vt capped: cap-ping 1 a : to provide or protect with a cap 
b : to give a cap to as a symbol of honor or rank 2 : to form a 
cap over : crown <the mountains were copped with mist — John 
Buchan> 3 a : to follow with something more noticeable or more 
significant : outdo b : match c : climax 

3cap abbr 1 capacity 2 capital 3 capitalize; capitalized 
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CHAPTER III 
BEAMS 

Stresses in Beams 

25. Classification of Beams.— The beam constitutes one of the basic 
elements of. which structures are composed. Any solid piece of material, 
such as a plank, a slab of stone, or a bar of steel, which is supported at its 
extremities and which carries its own weight and other loads is called a 
beam. A beam and the loads acting upon it may occupy any position 
in space; most often, beams are horizontal and the loads acting upon 
them are weights whose lines of action are vertical. 

Beams are classified either in accordance with their manner of support 
or the material of which they are composed. Thus a beam resting on two 
supports is called a simple beam; a beam rigidly joined to its supports is 
called a fixed beam; a beam supported and fixed at only one end is a 
cantilever beam; a beam supported at two points but extending beyond 
one or both supports is called an over-hanging beam; a beam supported 
at more than two points, is called a continuous beam. Beams are 
generally made of wood, steel, or reinforced concrete. Other materials 
having structural properties may be used; for example, in recent years 
structural aluminum is being rapidly developed. 

26. Stress Distribution in Beams. — ^The external forces set up certain 
internal stresses within the body of a beam and cause the beam to deflect. 
This deflection continues until the internal stresses are sufficient to hold 
in equilibrium the external forces. The relationship between the external 
forces and the internal stresses is important and must be clearly visual- 
ized in order to design beams of any shape, material, combinations of 
materials, or condition of support. 

Theoretical analyses supplemented by field and laboratory tests have 
resulted in establishing certain generally accepted assumptions regarding 
the stress distribution in a beam. These are: 

1. External loads cause a beam to deflect in proportion to the load 
which is acting. 

2. During the deflection of a beam one surface becomes concave 
and the other surface becomes convex. The horizontal fibers, 

55 



u. : I, o tfl o 

• « S ^- — 

Eej CO t eo 

d o o « 

00 3 ^ w'S 

■-^ eo *- 5 "^^ I*, 

fc'CT3 o ti ° 

£ « o g 




S; rt3 w 




o 5 ? o ^ cfl c 

Q 

3 — — in 
U o 3 



p -iii o ^ tfl u 



«ja J3 S; - V 





1 



o 

.2 

' a. 
o 



n 

ea JS*^ 

^ c 
•O O eo 



° i_ *n g> 2 « « 

o h y « 



C > 13 CO 



•5 2«>, 



N ed t> tiJ 



o 



C ed 



8< 

— T3 



■=.•0 ** 00 OS « iTl 

o c E !/5 4r 

or SZfe ^ E E5 

»S ^ o.*^ c w 3 

« S n « -2 - = .2 

I- i u 



JO 

c 



x: 



eg 

Ob 3 

Si 
§1 



S A Eg >»E «.E c 
« £ t ^ ^ 



i1 E 




.i. ^9 O i t" 
4> '5 B is C c =: 

EJc Si sS IS 5-i «-2 »5 

. 



£ cd J 

L« T3 _ 



*j O. - _ *^ _ 
(oCC!Jcoea"'-^C^S 



^ " I = >^-= « « 



= g.aSS*:5"l^.= too 



i § « = ill g.E o 



: IE ^ T3 — ^ >^ 5*;= — m .= 



W S ^ - « W eo t> « _ - 

6) aj w . 

o E I? S c * ^'•^ 



tn S -> w O 



£ ;C J= ^ T3 4, *- o';5 ~ CO .= ^.-S-S fc > ~ 0,-0 




oo 

^ ^ 



eo 

oo c 

0\ 3 3 

=, o-o 



^ 2 5 K 3 

"O ^ U CO o 



3 C Tf o 



o 
CO o 

«o 

•o <=> 
eo O 



^-a «2 E u I =;5 

2*° »>«N CO 

— i»0-o t-rr — 73 

J3 IS 3 00_ CO , -O 

o or- I ^-o 



ft oo CO O 

a.j3 CO g 
.2.5 E.2 

4^ CO IE 

?T ^ "O 

CJ y 

E ca. CO 



„ ^ « — c eo TJ 

5 = > 



£ «2 H 

o 



•O cO'S " 



o « lo 

« C G 



c -o 

-W W U C 

^ > « 



2 <a 

3 S 

.E rt 



3 00 o 



o 

Q, C O O 

« O o 
— ■> — r- 3 



u CO 

-I - 

o 

c E . 

£ u »i 
5^ c 

u eo 
& 

O. CO u 

lE-o-^ 




3 

to ^ -o 

e =* Si « di 
3 o-^ S M 

. E: « w ^ ,1 F 



■ o 



« CO ^ o £ J: 

00 CO 



W _ w OO (O *- 

>»E3=-Si' .„ 

o U U U — U 

0.::= a. c — ^ 



^ 2 u u 

2 S £ 8 

b w, > 

(C E co^ 

^ c3 CO E 

I- 4) CO 

CO k, 

^-J CO CO 

To -J 

w c c ^ 

' CO CO 



•^—c eo«5EC 
•a^ o»n 

L c ^ e "2 

«-t„uJ= u.E 



3 O w O S 

°-.£-^ 
C 00 o M ^-o 



.5 o c o. « ^ ■ 
2-C o «•£ = 2 c 



2 S £ « £ * 



•O w 

t S 

c c 

> to 



™ _e ka 

3 *" 3 
u— 00 
— "O 

CO u 
(J to 



2^ « w5 



u to -J a.w 



W M — 

lis 



0,00 s o 

- " CO 00 
to M 



to t; 3 



a 



p > " 



U K 



S >2-E So 
.£ K-S g-S^ 



o ^ • 

P 2 = 

= S " 

« = 4> 



eo > — 
^ CO « 



- t,-D.£ 000 

CO < > (ft 3 r- \o 

.5 CO H w» VI 

•W O B) v CJ «) 

to o *— SS h — 

« o — 2 Si w-t: 

~ O. to « 
i O ^ - o e 

^ M £ w 3 e 



•o i.: 

IS 

ca 

i = 
g| 



to " to 

:e gJi 



5 



f 1 



oO 

o. 

.£ a *^ 

C 3 CT\ • 

o2<'^ 



O agvi' a. 

.5 ^ U o 



E 



- £ So = 
cs rt 3 



eeo^too.0^0 

•n"^*--— eO "•O.tf 

eoS'H.'^o.b ,g 
■-JS2 o>3«.H 

i'S 2 3 S £^-^1 
'leu — o S i2 « 



o J? o t: M 

CO £ ^ t; 

S ^ ^ E 
^ «i 2 Ml 
.2, a -S o = 



•"CO .t; 
.■■5 E 

eo 
00 

c > • 



.2 *y .i: ; 



00 
— O 

00<3\ 



5.1 



003 

r 5 

'St 



^ ca.3 s>:,ti- 
S! -o CO -a - « 



CO ^ 

Sb.2 

2'H 

c > 

.2 « 

La 

O - 
W CO 



CA 




- c Eu: SH 

'•S « " «o-£ " 

^ u o « - £ 

S ea 00 i H 



to 
« CO 
.S2 J3 

X — 

^§ 

c — 

0 n 

2 - 

1 * 



CO O ^J" i; 

-O T3 
J3 — 4i C 

w 3 S r 

^ " £ o 
■c 2 Si 4> 

. ■ »> - 3 

« *?; 2 - 



£5 

3 

U-'-o 

o 2 

" c 
eo 



i ^ *o o a w > 
c c 3 ^ 



- U CO ^ 



00 



^ 00 u 3 

w f3 * W 

*- 1^ 

2 !5 O 4* 

•£ 3:5-5 

CO to c 

oo'E u c 

CO C > O 



3*^ 

til o ^ 

ON ^ Cj -S 

« - 5 
■-Si 

g *3 5; -S " 

(J ^ 

to <^ wi*4 00 



13 CO 

0.2 



3^ 



Si = 

J= to 
U 

^ L. 

a to 
J= 3 

— O 

•H ^ 
O 
c „ 

- „ 



- 8 



2 * g £ 3 5 

eo "eo " O — : 
t-. .2 to tc T? 

U >■ U La 

00 O ^ W O. eo 

.2 « c « * 
^ £ ^x: 2 ca 



•o- 



^ ir, m S 



00 

fN 



00 



3 

.2 ,2 
. . n 

is 

8 « 

v> CO 
-O I- 



O 5 ^ • 



CO S o ? 5 

w r; o. : 
2 5 2S'i 

c 4* 5 c ^ 

S o op2 Ot) 

> " « M'^ « 
o 4> £ « £ 

€-£-0^ 2 S 



^2 



CXHI81T 



G 




JO U «. > *- OTJ 

^.S2 ^ ^ o C y c 

*<4 flt «\ . ^ ^ «C Q ^ 



O « O tfl M 

M S V "O o ca 



to cB ^ e 



00'- 

= 0> B C O 



— J2 



U " -ESQ 



■o 



S «i P — « 



W BJ U 



ooj=vo w 00 55 JO 

^•o S oo2;= £ " S o 
o c — 5 « j3 tZ — 



— M *? m w ^ ^ 

w « _H CO CO ° 

-= .SP « js — - u 
^ ^ 



o.-^ .E c « o 
gj£ 00-- WU 3 



CP e: 

ea CO 
c w 
< o 



00 
00 .. 

5 = w 

t, 3 



Si 



to 



to 



c3 



ooS 

O M -O 

V) 

O. CO 



5 o 



w 

-Mo 



•~» c 

O QiO ^ 

3 ° 

— 

s u 

ib-s 

o c: 

C C - 

£ s I 



o o cd 

3 .5 
o « •> 

C 1/5 

o o g 

E 2P»- 
o.E *i 

*2 S.O 



o 



0= -a i: -o 



O T3 

o *r 

^ E"^ 

S P S 



2od 



a 

Ou, 

D 



" - o y 3 c 



^ d S3 6 

u ^ C O U H> Q.-^ 



00 aov;; 




^ o o K 00 "^-o J=,, SjOjJ — _JSo 



.2 

I- 
1 = 





O «<N c— O C 

.5 «^ "ti y,:: 



cd 

3 
ai 

O 

CO 
o 




wj e« o 
3 CO 3 



CO 

c 

CO 



1^ 



i"iii*T>i 



s 

CO 



o 

On 

o 



E 



3 

O 

o 



•^8 

o o 

60 



U CO u o •« 
"X* ^ 111 ^ 

-g ^ -E S -3 
«i2^-^^ 

« c — * 
*- ^ — c 
tc -o a..2 
o n « CO 

c 3 o t: g 

O O — o .s 

o ^1 S g: 
- g S « « 

O ^ CO 

c CO c "S: 
W CL § g g 

o ^fl.E 




C3 ~ 



§•2 



CO 

c: 
x: 
o 



£^T3^0..E_- o > 




- S|^2fc ° § g 

o \Z u u 



, a 

eg " £ S 

1- C WT3 

I .ESO 

^ 3 2 « 



a. a. 

CO CO 



^ C CO 



« C S o 

'^It^'H'^ S >.E 
- 8 -o -o .0 = 



! -D O - - 



>*^i: - 2 ^ I 

ca p S 

= « i.r " S " c 



— CO ^ O ^ ui 



Q. b = 
s 

_ o 



E 

3 O 



w .2 "2 

O O 2 ^ O0J3 S o 
£tn-°-0 != - c — 

)z cu.= o c .= > if 

COtAMbaCOt/lOH^ 



2- 

(A — - C 

o y &0 o 
c c — c 
2 c 3 

.2-2 3^ ^ 

l-s-ll 

S o " 
e o i« CO 

o E Q. Q. 

•a| s I ^ 

•B >.2 I K 

U .3 ^ 
-O CO o 

O. c O *- CO 
CO C CO w 





11 

coo , 
O rt 

C.2 
E > 



•O A •- i3 c: 

— O " ^ T3 



C fC* *- 



i « -o r 

> o .t: .t; 3 



— > 



rt o -c g 3 

« c JS J= — ^ 
3 5 o-os 

c — c > w 

sis - §■£ 

3 C3 w ^ wj COS 




ed 



U U 3 
" O fc, 

Q. O 



^ gU-o ego 
5 > o 5 S " 
i--:S 11-° S 



55^ CO cz> 

„ C (0 <N 

"IS = 8? 

• ws g - 



o 

3 




u o o rj 

c E c o-s 3 c"":5 
E w^Mio «-yu- 
Si.js S'^ o-o St^*^ 



ICO'-' 

= w 3.!i 

c « o 

« SP'^ 
o-.E— c 

^Tt^ Ji E 

0\ O 4> 

(c: i « 
■ c c -O 
- ja-r: « 

4) ^ 2; 

0\ ea « g 
00 _g w 

O. O ed O 
^ C O CJ 



1/^ w 

" J <j , 3 u 

Li <^ ._: " — 



o t= S ea > 

-E-^-.i 

U CO 

t> 3 2 41 c 
■X3 o .2 S « 



S.Q.E 0-0 

« on 2'^ - 
c c « = 



S o « c 



g .£ u - 

O JO -5 



eg w u u nS 

2 . - 
c P 

" M w *- 

5r1 «*=-g 
•o >* SJ)-o s 

O CO 3J= - 
C U wi w — 



3 W <D *- 



^ _ - - 

u- o ** 

CO o j: u. 

"2 c « w ^ 

S >^ = (C *i 

E 5 S « rt 



U 

•o 

' c 
3 



60 0 Si 



' o 

Id 

en o 

II 



--■si 

St- .2 

o ffl t;co = *>«oS*' 



.2 E'^"— M ca o-Q 4> 



O 3 



u " « 4> j= J* £; 

CO 



^U^ig 



3 ?! 
60 -C 

^ *^ 5 



3 en « 
cQ ^ 

^ ^ 60 • — 
C « 3 I- 
UJS O ± C 

u c3 a. 



t* « JS -o J (5; 

r<N J= E C J . 
_ tn flu p M 

£ — ) D. > S O 



u W = g 



c 
u 

E 

E 
ca 



tn O c 

2s.Eh 



si-lglSg 



gES^S-i?g 




I 'o I*, « ca = 



. ea D, c 

? *^ u c c 

i « « o « " 



CO o S*^ 

e| gE^, 

^g?l> 
" S.S---0 

.1 l.sti 

^ o 5 = 



< o E go; ^ ^ 

J= c " « _ C 
c i>.2 



C 1>.2t3^O0 - 



'OO 



*- ^ ClCN 



O i; « C 00 rr 



_ vo .5 



c o- 
.2 « 
o c 
*> ii 

II 



gg 

■0 g s « ■ 

00 O 3 

=.iti: 



3 ■ 

J3 

u 

o 

h 



en 





I 



a 

a* 

zn 




Sggs _ ^„ 

^^3.i|i-£.fil 

= « I « *- »i o s K 




*~ . f-i ^ — — 

*i S K o -a ii 3 n 




1-M 



3is-|s|isi -.1 If 



4» 



•="E.i MS^&y 3^ o « 



ll 




^-1 CA W ^4 fll ^ dj 



8g ■ 
s 

Ml ■ 

It 

llJ ca 
c ** 

^ i & 



3T>-^ |u==:: «-H g 



U 4> A 



-S o - w ^ c 



■ 3 



^ E 



•= c 2 ^ <« - - -r " 



o w .2 a « c 
2^4>.t;^-. o.E ,^x:xi 



r ^ ti *S _ 



.£•0 5 f*a(rt o *-je 



8 



S « fe^ « g^ 8 



■5 o c o '-3 c o 




S*w oo® *^Z"£ 
■ •£ -s *i -E ^ « e- ° 




o «.2 5 E^l I.E > 
u c ca w 3 o-TS (J — 



- 8 o -u 

^ S ct: cat; D-rt-o 



o 

I 
<3 



' — >».3 ca *-> w ti. trt 



^ o o ^ 

« § S = c 

^2 « c « 3 

-2"§0:E 

£2 « y 
o M ca 




a 

cu 



j= -5 u o M,E 
o (B 1-1 J? fc.- 



5 O 4* ^ U 

-O — o Si 4J o 



^ ca 5 > ie o-^ 



— E w o.„x> 

O N O ^ WJ tS 

ceo y r = 

O ^ ^^-Z. N W O T3 

* o^E^^^ E 

S a).Eij= 

^-3o^ fStiCBw 

.Eii< S 2-5 2 b 




Cos's 
E S U 



= "2 *> *i 

ea ca « .3 J= 

w ca *; 

* " S « 2 
JE 

>» iiJ O " « 



00 c 
n 3 «> 



^ S.--g y g.E = «^ i>s-l^3 s 
o i^.Es ii & 3 .2 -a s; « " o. 



S £ " c 

rt-S 3 
^^.E-l 
"g-l-g 

3 c 

:5 



*- wi .3 

« O _ 

CA U «1 C 



^ C X 
C9 4> 



1g.S:E 

•o ca is 



■iiliilllsiiilli 



w o U _ 
to 4> C 

ca ca c 
o « 3 ^ 

J= '"J'E 

sip 

i: o 
.2 i 
ca u u 

3 CA A 



T3 _L 3 *> C 

& « -^'^ 
-< M O C 

K.E 

— wj= 3 ea 



£3 



I E 8 

. (fl O t_ 



. 3 D C 

g 



U U cn 
^ J= 3 

SO T3 

-Si " « 
-a 3^ « 

!^ M ca 

■^its o. 

S Z^ 



a-S2S E.E 

CL _r ca p _ 
W^.2i^ 

J= 3 o 
^ t' - Qp-O 




4> „ 4> 

3 ^, c w « 
*ooo «i « 3 



10 c ca g 



^ CTv w ^ 



S|3^ 
to JO ■— — 

3 3^3 

u ca to o 



- « -t: . 
^ ^ 3 o - 



— CO ea w 




g J5 « c =-= y-S^z;'2.EQ.S^ 5-3 




« M ^ U- iT'O _ ^ 



.2 3 



C'2.S^S 

« I S s " 
»- .E -5 ca 



.2 ■» "".SS 



: 00 



jC J3 *^ — 




3 

o 

•1 
o 



■Mill 
*- ca t: 3 

EaT;o^S> 



^ o w ca 

It 3 ^ 3 



• — 1,C3M»— — 

■=faj3Ccar3^rs 
o o o c « H^- ^ 



if 



00 



•-o.--s,-<d2'^J.E^^o 



g^|-|l2« 

u S o «^ 



• ^ o 3 , 
■ — o t« -T* »i 

: — u — S 



o 



tJ.S 0 5 SbE ^ * Wz. 
£,E^aS*2 2.^-"^S§>^J-S 

ca — Con S o octvw5 



cs u ^ o 



.2 2-Kg3=U^ 



- 3<-° l'2-S2^"l 

O U tU w3 3 Mco "-O eo — — . 



gill 

0« 3 



0'5 oo23o'ai«o 
■■^ iS'c ^3 E o o 



" « S 

?s g-s 
« g 

■ . „ *J 

<ES 

«.E' . 
^ 2° »2 S 

2:2 g g.g 




» to 3 « 3 u 
-Sc., - 




